Gene expression studies of mRNAs encoding the NMDA receptor subunits NMDAR1, NMDAR2A, NMDAR2B, NMDAR2C, and NMDAR2D following long-term treatment with cis-and trans-flupenthixol as a model for understanding the mode of action of schizophrenia drug treatment.
It has been hypothesized that glutamate receptor function is important in both the aetiology and treatment of schizophrenia. In order to understand how specific glutamate receptor genes are involved in the treatment of schizophrenia we have used a multiprobe oligonucleotide solution hybridization (MOSH) technique to examine the regulation of gene express of the NMDAR1, 2A, 2B, 2C, 2D receptor subunits in the left rat brain following treatment with the optical isomers of flupenthixol. cis- and trans-flupenthixol are both present in the commonly used oral and depot treatments for schizophrenia and a controlled trial showed that cis-flupenthixol had a significantly superior ability to ameliorate the positive symptoms of schizophrenia compared to its trans-isomer. At a dose of 0.2 mg/kg/day over a period of 1, 2, 4, 8, 12 and 24 weeks, we found that both isomers down regulated the expression of NMDAR1 mRNA in most regions of the brain. NMDAR2A, 2B and 2C receptor subunits showed a significantly decreased expression from 12 to 24 weeks but after 2 weeks NMDAR2B, 2C, 2D expression was increased in several brain regions. The NMDAR1 receptor subunit immunoreactivity in the right brain following 4 and 24 weeks of drug treatment was also examined by Western blotting. Both trans- and cis-flupenthixol significantly decreased the NR1 immunoreactivity in the right cerebellum after 24 weeks of treatment. These results suggest that NMDA receptor subunits may have a role in the action of antipsychotic drugs. If we assume that the NMDA receptor expression changes reflect a beneficial and significant mechanism in the treatment of schizophrenia, it could be argued that NMDA receptor changes are more related to the negative or non-specific symptoms of schizophrenia.